
  

 

  

Gossan Valley – Application for 
Works Approval 

Attachment 8 – Supporting Information 

 

Golden Grove Operations Pty Ltd 
 

 

 

 

 

 

 

 

 

 

 

 



 Works Approval Application: Supporting Document – Gossan Valley | Golden Grove Operations Pty Ltd 

 

ii 

 

 
Table of Contents  
 

1. INTRODUCTION .................................................................................................................................................. 4 

1.1. OVERVIEW ...................................................................................................................................................... 4 

2. PROJECT DESCRIPTION ................................................................................................................................... 8 

2.1. DEWATERING ‘INFLOW’ AND ‘OUTFLOW’ DAM ................................................................................................... 10 
2.1.1. ‘Inflow’ Dam ........................................................................................................................................ 10 
2.1.2. ‘Outflow’ Dam ...................................................................................................................................... 10 

2.2. DEWATERING PIPELINES ................................................................................................................................ 12 
2.3. BORES ......................................................................................................................................................... 12 
2.4. CLASS I LANDFILL .......................................................................................................................................... 13 

3. WORKS APPROVAL FEE CALCULATION ...................................................................................................... 15 

4. STATUTORY CONSIDERATIONS .................................................................................................................... 15 

4.1. EP ACT PART V ............................................................................................................................................ 15 
4.2. MINING ACT 1978 ......................................................................................................................................... 15 
4.3. RIGHTS IN WATER AND IRRIGATION (RIWI) ACT 1914 ..................................................................................... 15 

5. STAKEHOLDER ENGAGEMENT ...................................................................................................................... 16 

6. EXISTING ENVIRONMENT ............................................................................................................................... 17 

6.1. CLIMATE ....................................................................................................................................................... 17 
6.2. TOPOGRAPHY AND SOILS .............................................................................................................................. 19 
6.3. GEOLOGY ..................................................................................................................................................... 19 
6.4. HYDROGEOLOGY ........................................................................................................................................... 22 

6.4.1. Groundwater Quality ........................................................................................................................... 23 
6.5. HYDROLOGY ................................................................................................................................................. 24 

6.5.1. Surface water quality .......................................................................................................................... 24 
6.6. FLORA AND VEGETATION ............................................................................................................................... 26 

6.6.1. Survey Effort ....................................................................................................................................... 26 
6.6.2. Conservation Significant Flora ............................................................................................................ 30 
6.6.3. Conservation Areas and Environmentally Sensitive Areas ................................................................ 31 

6.7. TERRESTRIAL FAUNA ..................................................................................................................................... 33 
6.7.1. Survey Effort ....................................................................................................................................... 33 
6.7.2. Fauna Habitats .................................................................................................................................... 33 
6.7.3. Conservation Significant Fauna .......................................................................................................... 34 
6.7.4. Short Range Endemics ....................................................................................................................... 35 

6.8. SUBTERRANEAN FAUNA ................................................................................................................................. 35 

7. ASSESSMENT OF IMPACTS ............................................................................................................................ 38 

7.1. RECEPTORS .................................................................................................................................................. 38 
7.2. AIR QUALITY ................................................................................................................................................. 38 
7.3. NOISE ........................................................................................................................................................... 38 
7.4. SOILS ........................................................................................................................................................... 38 
7.5. WATER RESOURCES ..................................................................................................................................... 39 
7.6. FLORA AND VEGETATION ............................................................................................................................... 39 
7.7. FAUNA .......................................................................................................................................................... 40 

8. MANAGEMENT OF IMPACTS .......................................................................................................................... 41 

9. REFERENCES ................................................................................................................................................... 45 

10. APPENDICES ..................................................................................................................................................... 46 

10.1. APPENDIX A GOSSAN VALLEY PROJECT GROUNDWATER ASSESSMENT (AECOM, 2020) ................................. 46 
10.2. APPENDIX B DETAILED FLORA AND VEGETATION ASSESSMENT (MAIA, 2020) ................................................... 46 
10.3. APPENDIX C TERRESTRIAL FAUNA SURVEY (PHOENIX, 2020) ......................................................................... 46 
10.4. APPENDIX D STAKEHOLDER ENGAGEMENT REGISTER ..................................................................................... 46 
10.5. APPENDIX E CONSTRUCTION COSTINGS FOR PRESCRIBED PREMISE CATEGORIES ............................................. 46 
10.6. APPENDIX F NON-MINERAL WASTE MANAGEMENT PLAN ................................................................................. 46 
10.7. APPENDIX G LANDFILL SCHEMATIC ................................................................................................................. 46 



 Works Approval Application: Supporting Document – Gossan Valley | Golden Grove Operations Pty Ltd 

 

iii 

 

10.8. APPENDIX H ISOMETRIC AND SECTIONAL VIEWS OF LANDFILL .......................................................................... 46 
 
 
FIGURES 

Figure 1-1 Project Locality ........................................................................................................................ 6 

Figure 1-2: Proposed location and layout for the GVP .............................................................................. 7 

Figure 2-1: Proposed Prescribed Premise Boundary ................................................................................ 9 

Figure 2-2: Gossan Valley 'inflow' and 'outflow' dam (isometric view) ..................................................... 11 

Figure 2-3: Proposed layout for Landfill site ............................................................................................ 14 

Figure 6-1: Long Term Monthly Rainfall and Evaporation ....................................................................... 17 

Figure 6-2: Wind Roses for Morawa Airport (Station ID 8296) from 1997-2022 ...................................... 18 

Figure 6-3: Soil Landscape Systems ...................................................................................................... 21 

Figure 6-4: Surface Hydrology ................................................................................................................ 25 

Figure 6-5: Flora survey ......................................................................................................................... 28 

Figure 6-6: Vegetation Types ................................................................................................................. 29 

Figure 6-7: Threatened Flora .................................................................................................................. 32 

Figure 6-8: Conservation significant fauna .............................................................................................. 37 

Figure 8-1: Emission points .................................................................................................................... 44 
 
TABLES 

Table 2-1: Prescribed Premises Details .................................................................................................... 8 

Table 2-2: Proposed Works Schedule ...................................................................................................... 8 

Table 2-3: Water Distribution Pump Summary ........................................................................................ 11 

Table 2-4: Pipeline Specifications ........................................................................................................... 12 

Table 2-5: Production Bore Pump Summary .......................................................................................... 12 

Table 2-6: Landfill Design Attributes ....................................................................................................... 13 

Table 3-1: Construction costs for prescribed premise categories ............................................................ 15 

Table 6-1: Land Systems identified at the Gossan Valley Project survey area (Maia,2020) .................... 19 

Table 6-2: Conservation significant flora species located in the Survey Area ......................................... 30 

Table 6-3: Extent and description of each fauna habitat in the study area (Phoenix, 2020) .................... 33 

Table 6-4: Likelihood of occurrence assessment for significant fauna identified in the desktop review ... 34 

Table 8-1: Management Measures for Potential Impacts ........................................................................ 42 
  



 Works Approval Application: Supporting Document – Gossan Valley | Golden Grove Operations Pty Ltd 

 

4 

 

1. Introduction 

1.1. Overview 

The Gossan Valley (GV), Grassi and Felix base metal deposits (collectively the Gossan Valley Project) 
were first discovered in 1971 and lie wholly within mining lease tenement M59/92. The Gossan Valley 
Project (GVP) is located approximately 7 km south of Gossan Hill mine (Figure 1-1), with the intention for 
the Project to maximise the use of existing infrastructure to support mining this underground deposit. 

Limited exploration of the GVP mineralisation was conducted up until 2010, after which several diamond 
hole drilling programs were commissioned. A summary of the exploration history for the period 2010-2020 
is detailed below: 

▪ 2010: 90 holes drilled at GV for resource modelling; 

▪ 2013-2017: 35 diamond holes drilled at GV and Felix for resource extension and modelling; 

▪ 2018-2019: 103 diamond holes drilled at GV, Felix and Grassi for resource modelling; and 

▪ 2020: 32 diamond holes drilled at GV and Grassi for resource extension and modelling. 

The GVP is expected to have a nominal eight-year mine life (with extensions possible depending on 
resource growth and meeting economic hurdles), producing a steady rate of 0.5 Mtpa, totalling 4.1 Mt of 
ore over the life of mine (LOM). The mine will operate 24 hours a day, seven days a week. 

The ore will be accessed via an underground mine, with the primary mining method being longhole stoping 
with some cemented rockfill. Safe access to the underground mine will be via a box-cut, 36 m in depth and 
located in proximity to the planned surface and underground infrastructure with consideration of where the 
fresh rock horizon is nearest to the surface.  

A surface run-of-mine (ROM or mine-ore-pad (MOP)) will be established in close proximity to the box-cut. 
With the potential for the mined ore to be potentially acid forming (PAF), the MOP will have a sub-base 
incorporating an impermeable clay layer and a trafficable rock layer graded towards a spoon drain. The 
spoon drain will feed into a catchment dam where surface runoff will be contained. Trucks will haul all ore 
from the underground mine and dump at this location. From the GV MOP, ore will be hauled to the Gossan 
Hill MOP using road trains, where it will then be transported via the existing overland conveyor to the 
Scuddles processing facility.  

A waste rock dump (WRD) will be constructed from the waste generated from the underground mine with 
a 1.6 Mt capacity.  The WRD will be located on the western side of the main infrastructure, near the existing 
topographic hillside. The WRD will be rehabilitated such that it will not be higher than the existing, natural 
topography. Development waste material from the GVP has been characterised as non-acid-forming 
(NAF), however, mineralised waste (nominally 8% of total waste material) is PAF. Any PAF material will 
be placed in the centre of the WRD footprint and encapsulated with fresh rock from underground mining. 
An underdrainage system and shallow monitoring bores will be installed to manage PAF material.  Surplus 
oxide materials from the box-cut construction will be used to cap the profiled fresh rock as part of the 
rehabilitation process. 

Dewatering from underground mining will be pumped to a settling dam, compartmentalised into two 
sections with a connecting spillway. Sediment laden dewatering water will be pumped into the ‘inflow dam’ 
where it will be allowed to settle and the sediment free water left to overflow across the spillway into the 
‘outflow dam’. Water from the outflow dam will be reticulated to relevant areas, as required – back to the 
underground, workshop/washdown pad and to the processing plant. The dams will be HDPE lined to 
prevent seepage. 

Support infrastructure is required to allow the Project to function as a stand-alone operation. This will 
involve the extension of existing facilities, such as high voltage power supply, pipelines and roads, and the 
establishment of new infrastructure. The proposed new infrastructure includes, but is not limited to: 
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▪ Workshops and laydowns; 

▪ Plant site for a concrete batch plant and power; 

▪ Ventilation rises and escapeways; 

▪ Landfill; 

▪ Explosives magazine; 

▪ Water tanks, air compressors, generators; 

▪ Offices, crib rooms, etc.; and 

▪ Fuel facility. 

As part of all construction activities, dedicated topsoil stockpiles will be created to allow for the material to 
be reclaimed for future rehabilitation purposes. Locations will be determined based on ease of access for 
future reclamation. 
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2.1. Dewatering ‘inflow’ and ‘outflow’ dam 

Two dams (‘Inflow’ and ‘Outflow’) will be constructed in the northwest corner of the Project. The location 
for the dams has been chosen based on the intended use of the water for reticulation through the workshop 
and washdown pad, and back underground. The area also has the benefit of being in proximity to power. 

Each dam will be 60 m x 60 m in dimension with an internal batter of 45⁰, resulting in a total capacity of 
9,747 m3 for each dam. This total capacity will be reduced based on the allocated freeboard for each dam. 

Material for the construction of the dam walls will be sourced from a combination of GV borrow pits and 
underground mining waste. All material will be trucked in, with preconditioning, placement and rolling 
occurring in 300 mm increments. Once a full height of 3.0 m is reached, an excavator will trim the excess 
material to the designed 45⁰ batter angle.  

The inside base of the dams will be rolled to ensure no rocks, sticks or sharp items are present that could 
potentially impact the integrity of the liner. The dams will then be lined with a 1.5 mm HDPE liner with an 
underlay beneath. The liner edge will be placed in an excavated tie-in trench that will then be backfilled 
and compacted. 

The dams will be fenced to prevent entry by livestock and native fauna and will be fitted with two fauna 
egress mats in the dam corners. 

When operational, the ‘inflow’ dam will have a freeboard of 500 mm, allowing the water to flow via a spillway 
into the ‘outflow’ dam (Figure 2-2). The ‘outflow’ dam will be maintained with a freeboard of 1,000 mm. 
The larger freeboard in the outflow dam is required to ensure that the outflow dam has capacity to continue 
to receive input through the spillway from the inflow dam in the event of a failure of the main outlet pump. 
This will allow underground dewatering activities to continue despite a failure of the outlet pump for 
approximately 4 days, within which any failures would ideally be repaired, without impacts to underground 
activities. The resulting capacity of each dam is 7,980 m3 and 6,272 m3, respectively. Telemetry will be 
installed to provide continuous monitoring of the freeboard level within the dam and to direct the input 
volumes from the pumps. 

2.1.1. ‘Inflow’ Dam 

The intent of the ‘inflow’ dam is to provide time for sediment to settle out of the incoming water. The 
incoming water will be sourced from the underground mine, treated water from the oily water separator at 
the washdown pad and the concentrated reject from the Reverse Osmosis plant.  

Excess water from the workshop will be collected in a sump and pumped to the washdown pad oily water 
separator for processing. 

Water will travel through the spillway from the ‘inflow’ dam into the ‘outflow’ dam. 

2.1.2. ‘Outflow’ Dam 

The ‘outflow’ dam captures water from the ‘inflow’ dam that is fed through the spillway plus water from 
production bore GVW007P. The collected water is pumped back to the underground mine, workshop, 
washdown bay and to a standpipe for use in dust suppression. Any remaining excess water will be pumped 
back to the Processing Plant for treatment and use in processing. There is the potential for the excess 
water to be stored in evaporation ponds at Gossan Hill for eventual discharge into Lake Wownaminya as 
per Licence L8593/2011/2 Condition 21. Water quality is discussed in Section 6.4.1. 

A centralised main HDPE outlet pipe (250 mm diameter) will be attached to the dam wall and fitted with 
isolation valving and numerous manifolds connecting various pumps. Water from this outlet will be pumped 
to the underground header tankers, the workshop, the standpipe and the mill (Table 2-3). 

All pumps will be skid mounted coupled to electric motors rated and sized for operation in high ambient 
temperatures. Skids will be heavy duty galvanised units with a roof to provide weather protection. Matched 
to each pump will be appropriate isolation valves, check valves, pressure gauges and flow meters. 

All pumps will have control telemetry and level indicators within the dams that can be remotely controlled 
from both the Gossan Valley offices as well as the Processing control room. 
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Figure 2-3: Proposed layout for Landfill site 
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4. Statutory Considerations 

4.1. EP Act Part V 

Works Approvals and Licences have previously been applied for and granted for the Golden Grove Project. 
The Premises currently holds one Licence under Part V of the EP Act; L8593/2011/2. 

Licence L8593/2011/2 for Golden Grove currently authorises: 

• Category 5: Processing or beneficiation of metallic or non-metallic ore authorised by DWER in 
L8593/2011/2 for throughput of 2,100,000 tonnes per annual period; 

• Category 6: Mine dewatering authorised by DWER for 3,500,000 tonnes per annual period; 

• Category 54: Sewage facility authorised by DWER for 300 cubic metres (m3) per day; 

• Category 61: Liquid waste facility authorised for 5,000 tonnes per annual period; and  

• Category 89: Putrescible landfill site authorised for not more than 5,000 tonnes per annual 
period. 

Clearing permit CPS 9046/1 is approved and has been active from 19th December 2020 as per 
Environmental Protection Act 1986 (Part V) Environmental Protection (Clearing of Native Vegetation) 
Regulations 2004. 

4.2. Mining Act 1978 

A Mining Proposal for the Gossan Valley Project was submitted in March 2024 with an associated Mine 
Closure Plan. GGO plan to consolidate all Mining Act Approvals by 2025. 

4.3. Rights in Water and Irrigation (RIWI) Act 1914 

GGO holds Rights in Water and Irrigation Act 1914 (RIWI Act) licence Ground Water Licence (GWL) 
103574(8) that provides for abstraction limit of 3.51 giga litres (GL) of groundwater per annum. A second 
abstraction licence has been submitted and approved to allow for abstraction of 500,000 kL from the 
Gossan Valley bore (GVW007P), located to the southeast of the existing operations – GWL209427(1).  

An amendment to GWL103574(8) will be submitted to authorise the abstraction from Gossan Valley bore 
GVW005P. 
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5. Stakeholder Engagement 

Stakeholders are individuals, government agencies, community groups or others who have the potential 
to be affected by or have an interest in the Golden Grove Project. Golden Grove recognises that 
stakeholder consultation and engagement is a critical component of their operations. Stakeholder 
consultation and engagement is required prior to operation, during operating and during the closure 
process.  

The key stakeholders consulted during the preparation of this licence amendment and other related 
approvals/documentation were:  

• The Department of Mining, Industry Regulation and Safety (DMIRS); 

• Department of Biodiversity, Conservation and Attractions (DBCA); 

• Department of Planning, Lands and Heritage (DPLH); 

• Department of Fire and Emergency Services; 

• Department of Planning, Lands and Heritage (DPLH); 

• The DWER;  

• Shire of Yalgoo; 

• Midwest ports; 

• Geraldton Chamber of Commerce & Industry; 

• Yamatji Nation; 

• Badimia People; 

• Bajda Station; 

• Bunnawarra Station; 

• Muralgarra Station; 

• Thundelarra Station; and 

• Warridar Minjar Gold Pty Ltd Station. 

A Stakeholder Engagement Register relevant to the proposed licence amendment is provided in Error! R
eference source not found.. 
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Figure 6-2: Wind Roses for Morawa Airport (Station ID 8296) from 1997-2022 
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The stratigraphy of Golden Grove Domain is subdivided into three recognised groups: (1) Gossan Hill 
Group; (2) Thundelarra Group; and (3) the Minjar Group. The VHMS deposits in the Golden Grove district 
occur in the Gossan Hill Group, which has an average thickness of 3 km and a north-south strike extent 
of 28 km. The Gossan Hill Group is dominated by felsic to intermediate volcaniclastic rocks, volcanogenic 
sediments and exhalates. The Gossan Hill Group (from base to top) is divided into the Shadow Well, 
Gossan Valley, Golden Grove, Scuddles, and Cattle Well Formations (Tetrakis, 2020). 

The lowest stratigraphic formation of the Gossan Hill Group is the Shadow Well Formation, which consists 
of poorly sorted quartz-feldspathic sandstone. It has an estimated thickness ranging from 150 m to 1100 
m. The formation has intrusive contacts against recrystallised monzogranite (northeast) and conformable 
contacts with the overlying Gossan Valley Formation (southwest). 

The Gossan Valley Formation occurs in the eastern part of the Golden Grove Domain and varies in 
thickness from 170 m to 920 m. This formation consists of polymictic sandstone and breccia, with minor 
felsic and mafia volcanics. The Gossan Valley Formation is conformably overlain and underlain by the 
Golden Grove and Shadow Well Formations, respectively. In the southeast, the Gossan Valley Formation 
is truncated by post-folding granite intrusions. This formation is divided into four members (Members 1-4) 
that consist of mixed provenance litharenite, coherent basalt, rhyodacite, dacite and quartz arnite facies 
(Tetrakis, 2020). 

The Golden Grove Formation is a layered sequence of felsic volcaniclastic rocks ranging from 75 m to 800 
m in thickness and is overlain by felsic lavas and intrusions of the Scuddles Formation (west). The Golden 
Grove Formation consists of rhyolitic to andesitic tuffaceous sediments, minor sedimentary, felsic 
volcanics and both massive sulfide and magnetite. The formation of magnetite and sulfide is suggested to 
have formed during the deposition of the upper Golden Grove Formation.  

The Scuddles Formation consists of dacite with minor rhyodacite volcanics and sedimentary rocks. The 
formation varies in thickness from 730 m to 990 m and is located in the central part of the Golden Grove 
Domain. The Scuddles Formation is conformably overlain by the Cattle Well Formation and is divided into 
four stratigraphic members. 

The Cattle Well Formation is bounded to the northeast by the Scuddles Formation and to the southwest 
by the overlying Thundelarra Group. The formation has a thickness ranging from 900 m to 1450 m and 
has a northwest trending outcrop within the Golden Grove Domain. The main lithologies within the Cattle 
Well Formation are polymictic sandstone and breccia, with minor coherent basalt. 

At Golden Grove, strata bound sulfide-magnetite mineralisation occurs in a 1 km thick felsic volcanoclastic 
sequence, consisting of fine and coarse-grained pyroclastic rocks, volcanogenic sediments, and minor 
flow rocks. Outcropping occurs mainly at the site of mineralisation rather than in the surrounding 
countryside. The Gossan Valley deposit is located approximately 6.5 km south of Gossan Hill. Sphalerite 
and chalcopyrite are the main sulfides at Gossan Valley and the Zn-rich ore zone is stratigraphically above 
the copper (Tetrakis, 2020). 
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6.4. Hydrogeology 

A desktop study was undertaken in 2012 by AECOM Australia (then URS Australia) to investigate the likely 
groundwater conditions and risk for the GVP. This study identified the presence of groundwater in an 
aquifer comprising weathered and fractured bedrock and possibly superficial sediments in a shallow 
palaeovalley to the south. An investigation program was developed to support a detailed assessment by 
AECOM in 2020 (Appendix A). 

Groundwater at the GVP occurs in weathered and fractured bedrock. The main aquifer across the site is 
the partly weathered saprock interval that resides between the fresh bedrock and clayey saprolite. Highly 
permeable zones associated with deep regional fracture systems known from Gossan Hill have not been 
detected at the GVP and generally the fresh bed rock at GV does not appear to be permeable (AECOM, 
2020a). 

The hydrostratigraphy of the GVP area typically includes (from top to bottom) (AECOM, 2020a): 

• Unsaturated alluvium and pisolite along the mid-slopes of the ridgelines and valley floors towards 
the upper ends of the catchments. These deposits have been deposited in alluvial fans and may 
contain porous lateritic gravel and sand interbedded within silty sand. Local ferricrete development 
in the profile can lead to preferential pathways that can transmit rainfall recharge to low lying areas; 

• Caprock comprising calcreted or ferruginous saprolite is regionally extensive and typically massive, 
poorly to non-fractured, and of low hydraulic conductivity unless disturbed by excavation or blasting 
associated with site earthworks. This unit is unsaturated but is influential to recharge rates because 
of its low permeability; 

• Extremely weathered saprolitic clay that is normally of low to very low hydraulic conductivity. This 
unit is extensive, but not continuous across Golden Grove and is often absent along the ridgelines 
where it has been eroded. It often contains relict structures that may form preferential pathways to 
seepage, but generally is an aquitard;  

• An extensive saprock interval that is of variable thickness comprising partially weathered bedrock 
containing discontinuities because of dissolution of minerals, or stress relief due to exposure or 
unloading by weathering. This interval is continuous across the Golden Grove area. In hydraulic 
terms, it varies between being an aquitard to aquifer of low to moderate hydraulic conductivity. 
Locally, this is highly transmissive where partially weathered dolerite coincides with fault or shear 
zones; and  

• The fresh bedrock is generally massive and non-fractured and is regarded as a regional aquitard. 
Exceptions to this do occur such as the deep-seated fracture system intersected by the Gossan 
Hill mine and deep fractured contacts as intersected by Scuddles water bores GGW67P and 
GGW69P. These deep-seated fractures are semi-continuous but are connected to overlying 
saprock and saprolitic deposits. 

Groundwater levels at a regional scale vary in-sync with the topography (although more subdued) because 
it occurs in the fractured and weathered bedrock and flows by gravity from elevated areas to low lying 
areas. Groundwater from the Scuddles and Gossan Hill areas flows towards the break in Gnowns Nest 
Range alongside Phillips Hill and towards Minjar well, prior to dewatering in the Golden Grove area. 
Outside this local catchment, groundwater flows north of Scuddles to Cattle Creek, and west and north-
west of Gnowns Nest Range to lower elevated areas on Badja Station. Baseline groundwater levels in the 
TSF4 location ranged from 325m AHD to 337.5m (AHD) on Cattle Creek, to 336 near TSF2 (AECOM, 
2020a).  

Topographically driven flow was also present as inferred by gradients from these baseline observations 
(AECOM, 2020a). This relationship between topography and baseline groundwater levels has been 
observed in the broader Golden Grove region. Generally, groundwater levels are lower to the north and 
northwest along Cattle Creek, however higher locally along the ridge lines.  
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Dewatering will be required in the lower most 9 m of the box-cut, with a predicted dewatering rate of 
50kL/day (AECOM, 2020a). It is predicted that the salinity of groundwater abstracted for dewatering from 
GV is likely to increase with time as the fresher water is drained from the more permeable sections of the 
aquifer. This trend is apparent in the abstraction salinity records from Scuddles and Gossan Hill. Salinity 
at the GVP may increase with time from about 2,000 mg/L total dissolved solids (TDS) to between 4,000 
and 5,000 mg/L TDS (AECOM, 2020a). 

 

6.4.1. Groundwater Quality 

Analysis of groundwater quality data by AECOM (2020) indicates groundwater at Gossan Valley is: 

• Near neutral to weakly alkaline: pH 7.10 to 7.84; 

• Fresh to brackish: 706 to 3,470 mg/L TDS; 

• Slightly hard to very hard: 113 to 609 mg/L (as CaCO3); 

• Of the sodium chloride type: dominated by sodium and chloride ions more so than most bores in 
the Gossan Hill and Scuddles areas; 

• Contains detectable dissolved zinc at all sites and several other trace metals at some sites; 

• Contains low nutrient concentrations; 

• Does not contain detectable hydrocarbons at the four sites tested for this parameter; 

• Contains major and trace ions below the respective groundwater and surface water limits specified 
in Licence L8593/2011/2. 

GV groundwater quality was also compared to groundwater quality data from Gossan Hill and Scuddles. 

The average pH and sulphate to chloride ratio at GV is similar to values from Gossan Hill in the early 
2000s. The salinity at GV is lower than groundwater abstracted from the Gossan Hill and Scuddles mines 
in their early stages of dewatering (AECOM, 2020). 

Hydrochemistry of groundwater at GV was compared to mean concentrations between 2016 and 2018 in 
groundwater from GGW67P and GGW69P at Scuddles and GHDEC44P at Gossan Hill, and excess mine 
water that has been discharged to Lake Wownaminya (Appendix F in AECOM, 2020). The results indicate: 

• Solute concentrations in groundwater from GV are similar to the groundwater at Gossan Hill and 
Scuddles prior to dewatering at the site; 

• Groundwater from GV is hydrochemically similar to groundwater abstracted from the Gossan Hill 
and Scuddles areas; 

• Metal(loid) and nutrient concentrations are low from all sites, including GV; and 

• The concentrations of all groundwater parameters at GV are below ambient water quality limits for 
groundwater at Gossan Hill and Scuddles and emission limits for surface water listed in Licence 
L8593/2011/2. 
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6.5. Hydrology 

The Project is located on the semi-arid Murchison Region of WA, close to the Wheatbelt Region, with most 
of the GVP being located on the former Warriedar Pastoral Lease. Fluctuating rainfall patterns contribute 
to highly variable surface water flows, which only occur following intense rainfall events (AECOM, 2020b). 
Monthly evaporation rates far exceed the corresponding rainfall rates, as such there are no permanent 
surface water bodies in the region (Figure 6-4).  

The GVP area straddles a central catchment divide that trends northwest to southeast (AECOM, 2020b). 
The Gossan Valley Catchment drains southeast then east towards Thundelarra Station. To the east of the 
GVP, minor sub-catchments drain from the central catchment divide eastwards across the Yalgoo Ninghan 
Road before also trending south towards Thundelarra Station (AECOM, 2020b). The Project site 
represents a very small area of the total catchment and is in the far upper reaches of the three expansive 
drainage areas.  

During the 2020 study by AECOM, it was noted that exploration tracks crossed multiple surface water 
structures, indicative of potential impacts to catchment flows. There was evidence of erosion at surface 
water sample locations, suggesting that surface water flows do have the capacity to cause erosion and 
transfer sediments downstream following significant rainfall events (AECOM, 2020b). 

There are no known surface water abstractions or uses near the GVP that may be affected by the proposed 
works. All the pastoral stations in the GVP have been destocked and therefore have no dependency on 
surface water (AECOM, 2020b). 

The local surface water structures for the GVP are mapped in Figure 6-4. 

6.5.1. Surface water quality 

Results of surface water quality studies indicate that surface water at the GVP has naturally high levels of 
cadmium, chromium, copper and zinc (AECOM, 2020b). These higher, naturally occurring concentrations 
need to be noted in surface water quality guidelines used to manage the operation. 
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6.6. Flora and Vegetation  
6.6.1. Survey Effort 

The Maia 2020 survey included a desktop study that aimed to identify threatened flora, priority flora, weed 
species, threatened ecological communities, priority ecological communities, environmentally sensitive 
areas, groundwater dependent ecosystems (Appendix B).  

Following a desktop survey, a two-phase on-site survey was conducted. The first phase was in September 
2019 and the second in April 2020.  

The 2019 threatened flora survey involved in-field surveys of the areas where Stylidium scintillans had 
been previously recorded to count the number of plants present in 2019 (Appendix B). 

Survey Results – Flora 

A brief summary of the survey results for flora is provided below (Maia, 2020a): 

• Two hundred and forty-four taxa from 120 genera and 51 families were recorded in the survey area 
(70% perennial and 30% annual) (Figure 6-5). The survey area is not recognised for its high 
species richness, and the species accumulation curve indicated that 90% of the species estimated 
to be in the survey area were recorded;  

• No threatened flora species protected by the federal Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) were recorded in the survey area. One threatened species 
protected by the WA Biodiversity Conservation Act 2016 (BC Act) was located, identified as 
Stylidium scintillans (vulnerable); 

• Four Priority 3 (P3) flora species were recorded during the surveys: Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096), Drummondita fulva, Grevillea globose and Micromyrtus trudgenii;  

• Two regional endemic species (Stylidium scintillans and Drummondita fulva), three range 
extension species (Austrostipa macalpinei, Schismus arabicus and Thryptomene globifera), and 
one potential new species (Acacia sp. nov.) were located in the survey area; 

• Sandalwood (Santalum spicatum) (a controlled species under the BC Act) was located in the 
survey area; 

• No nationally listed or WA listed weed species were located in the survey area, while 11 general 
environmental weed species were. Two of the 11 have both a high ecological impact and rapid 
invasiveness rating (Aira caryophyllea and Mesembryanthemum nodiflorum); and 

• In 2019 fewer Stylidium scintillans were located than in 2011 (1,384 plants compared with 157,147 
plants). The difference can be explained by the rainfall in the preceding three months (98.7 mm 
less in 2019 than 2011) and the slightly later survey timing in 2019. A first pass S. scintillans 
regional habitat assessment indicated that 42.57% of the regional area was predicted to be suitable 
habitat. 

Survey Results – Vegetation  

A brief summary of the survey results for vegetation is provided below (Maia, 2020a): 

• Thirteen vegetation types were mapped in the different habitats of the survey area (11 Acacia tall 
shrublands of varying density, one mixed chenopod shrubland and one mixed low shrubland) 
(Figure 6-6); 

• Five of the vegetation types were mapped between 10.7% and 12% of the survey area (all Acacia 
tall shrublands), three between 5.8% and 8.4% (all Acacia tall shrublands) and the remainder 
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between 0.8% and 4.5% (one Acacia tall shrubland, the mixed chenopod shrubland and the mixed 
low shrubland); 

• Survey area vegetation condition was mapped as 38% Excellent, 51% Very Good, 4% Good and 
7% Degraded to Completely Degraded. Vegetation in the centre of the survey area and in the hillier 
areas is in the best condition (Excellent). Vegetation is poorest along the saline flats and drainage 
channels dominated by halophytic shrubs and on one of the hilly areas preferentially used by goats; 

• No groundwater dependent vegetation (GDV) occurs in the survey area. No large drainage lines 
occur with tall trees along them, and therefore it is unlikely that any of the vegetation types are 
groundwater dependent ecosystems. Water levels in the area mapped as Mixed Chenopod 
Shrubland where Tecticornia species were located are 15.1 m below ground level, making it 
unlikely that this vegetation is groundwater dependent. 
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Taxa of Interest – WA Sandalwood 

WA sandalwood (Santalum spicatum) is a slow-growing, long-lived, small woody tree or shrub that occurs 
naturally throughout the southern part of WA and into South Australia (Maia, 2020a). It is valuable and 
highly sought after for the oils contained in the heartwood. Sandalwood is a controlled species under the 
BC Act and it cannot be taken from private land or from Crown land to be processed without a licence 
unless an exemption applies. Thirty-eight S. spicatum were recorded within the survey area, however none 
of the identified individuals are within the proposed MDE (Maia, 2020a). 

 

6.6.3. Conservation Areas and Environmentally Sensitive Areas 

The Proposal is not located within Department of Biodiversity, Conservation and Attractions (DBCA) 
Legislated Lands and Waters (Maia, 2020a). The closest areas are a Timber Reserve and Weelhamby 
Lake Nature Reserve, more than 50 km southwest of the MDE. 

None of the MDE falls in an area mapped as an Environmentally Sensitive Area (ESA), with the closest 
being approximately 21 km southeast of the boundary of the MDE (Maia, 2020a). However, the area 
covered by vegetation within 50 m of a rare/threatened flora, to the extent to which the vegetation is 
continuous with the vegetation in which threatened flora is located, is an ESA (Maia, 2020a). 

The MDE does not lie within or close to a federally listed Threatened Ecological Community (TEC) and no 
TECs protected by the BC Act are currently known to occur in the Yalgoo bioregion (Maia, 2020a). 

The MDE does not intersect the ‘Minjar and Chulaar Hills vegetation complexes (banded ironstone 
formation)’ Priority 1 (P1) Priority Ecological Community (PEC) that is mapped across some of the Golden 
Grove Mine tenements.  
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heterogeneous nature of the aquifer within the nearby Gossan Hill open cut area. It is therefore anticipated 
that due to the similar geological and hydrological conditions within the GVP area, that troglofaunal and 
stygofauna are both absent due to an absence of suitable habitat and no impacts to subterranean fauna 
will occur from the development of the GVP (AECOM, 2020c).  
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7. Assessment of Impacts 

7.1. Receptors 

There are no proximal sensitive receptors that operations at the GVP pose an impact to. In terms of the 
broader suite of potential receptors, these include native vegetation, fauna and water resources, and are 
discussed in detail in the below sections. 

7.2. Air Quality 

As there are no nearby sensitive receptors, the effects of construction of the proposed works on the local 
or regional air quality are not anticipated to be significant. Ground disturbance operations have the 
potential to generate dust and noise if they are not properly managed, however these emissions are 
localized and transient. To prevent operating in windy conditions, extra controls and careful activity 
scheduling are needed. Controlling these emissions will be done using standard dust-control procedures. 
If necessary, reporting of emissions will be undertaken in accordance with the National Greenhouse and 
Energy Reporting Act 2007 (NGER Act) and National Pollutant Inventory Reporting. 

Fugitive dust may be generated during the construction and operation of the proposed works, in particular: 

• During earthworks; and 

• During the movement of vehicles and equipment across the proposed Premises. 

The construction of the supporting infrastructure will be undertaken over short period of time, and as such, 
the amount of dust generated during this time is expected to be minimal and time limited. There are no 
sensitive receptors within the proposed Premises so it is anticipated that these activities will have minimal 
effects. Additional mitigation steps will be performed to lessen any potential impact (Section 8). 

The proposed works are unlikely to significantly increase dust related impacts to the environment, with all 
potential impacts able to be managed through controls detailed in existing site Management Plans and 
other approval instruments. These instruments include the Gossan Valley Mining Proposal (draft) and 
Golden Grove site Operating Licence L8593/2011/2. 

7.3. Noise 

It is not anticipated that noise from equipment used in the construction of the proposed works will surpass 
typical Occupational Health and Safety Standards. To guarantee that noise is kept to a minimum, all 
machinery and equipment will be maintained in accordance with manufacturer’s guidelines. Regular 
inspections and maintenance will be conducted to identify and address any potential sources of excessive 
noise. Additionally, employees will be provided with appropriate personal protective equipment to further 
mitigate the impact of noise on their health and safety. 

Given there are no nearby sensitive receptors, the GGO is anticipated to be in compliance with the 
Environmental Protection (Noise) Regulations 1997.  

7.4. Soils 

No significant impacts to soils are anticipated as a result of the proposed works.  

The potential for leaching of contaminants from waste material disposed of in the landfill is minimal as a 
Class I landfill, with only inert type I waste approved for disposal. Hydrocarbon spill may occur during the 
operation of the plant to construct the trench. Spills of this nature are most likely to originate from a burst 
hydraulic hose. Only a single excavator is required for the works and only for a period of 4 months, reducing 
the risk of this type of spill. Any spills that do occur will be managed in accordance with existing Golden 
Grove spill management procedures. 

There is the potential for small spills and leaks to occur from the proposed dewatering infrastructure during 
the commissioning and operation phases. Leaks from pipelines or bores will have a negligible impact on 
soils from a salinity perspective as groundwater quality for the site is not considered to be saline (averaging 
around 2,000 mg/L TDS) (AECOM, 2020). Management measures to reduce the likelihood of leaks and 
spills occurring are detailed in Section 8. 
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7.5. Water Resources 

Dewatering activities facilitated by the construction of the proposed infrastructure in this WA application 
have the potential to impact groundwater resources through drawdown related impacts and impacts to 
water quality. Excess dewatering water is also proposed to be disposed of at Lake Wownaminya (the 
Lake), and introduction of groundwater from the GV aquifer may alter the water chemistry of water 
discharged to the lake and the resulting water quality in the Lake. 

AECOM was commissioned in 2020 to conduct an assessment of the potential impacts of dewatering 
activities at the GVP on the surrounding environment.  

Drawdown in the fractured bedrock aquifer resulting from dewatering abstraction as modelled (AECOM, 
2020) indicates under likely conditions, drawdown is predicted to extend 1.8 km to the west (within the GV 
catchment), 2.4 km to the northwest (towards Gossan Hill) and 2.8 km to the southeast. Under worst-case 
conditions, drawdown is predicted to extend 2 km to the west (within the GV catchment), 2.6 km to the 
northwest (towards Gossan Hill) and 3 km to the southeast (AECOM, 2020). 

There are no known ecological receptors (including vegetation and subterranean fauna) that are 
dependent on groundwater in the GVP area (AECOM, 2020). Drawdown-related risks to ecological 
receptors are therefore considered to be very low (AECOM, 2020). 

Significant drawdown (>5 m) is only predicted to extend within the GV catchment. The closest part of the 
Minjar Gold Operations is located approximately 3.2 km to the west of Gnows Nest Range (7.6 km in total). 
Given the distance and shorter mine life of the GVP, significant drawdown is unlikely to propagate to 
Gnows Nest Range, or the extra 3.2 km to the Minjar Gold Operations further to the west (AECOM, 2020). 

None of the wells and bores on the former Warriedar and Thunderlarra stations and de-stocked Muralgarra 
Station are active. 

Drawdown related risks to existing groundwater users are therefore considered to be very low. 

Based on the observed values and trends, mine dewatering at GV is likely to (AECOM, 2020): 

• Increase the salinity with time after shallower groundwater has been removed leaving deeper more 
saline groundwater but not to a point that it will exceed the current licence limits; 

• Increase sulphate concentrations relative to chloride due to sulphide oxidation in the fractured 
bedrock aquifer and follow a long-term trend similar to Gossan Hill or Scuddles; 

• Increase calcium/magnesium concentrations relative to sodium/potassium due to the prevalence 
of dolerite in the saprock aquifer, similar to the trends observed at GGW67P and GGW69P; and 

• Have a pH in a near-neutral to weakly alkaline range similar to the Gossan Hill and Scuddles mines. 

Based on monitoring data from the past 25 years from underground mine discharges, groundwater bore 
abstraction and lake discharges, incorporating groundwater from GV into the Golden Grove mine water 
system is not expected to pose a significant exceedance risk to the Lake Wownaminya discharge limits 
specified in Licence L8593/2011/2 (AECOM, 2020). 

7.6. Flora and Vegetation 

Potential impacts to vegetation will arise from any clearing works required as part of the construction of 
the proposed works. Potential impacts identified include: 

• Potential risks associated with increase in abundance and spread of weeds affecting both native 
flora and fauna; 

• Potential clearing and other disturbance to Threatened flora species Stylidium scintillans (under 
the BC Act); 

• Potential clearing and other disturbance to Priority 3 flora species Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096), Drummondita fulva, Grevillea globose and Micromyrtus trudgenii; and 
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• Clearing and disturbance associated risks on a P1 Priority Ecological Community (PEC) ‘Minjar 

and Chulaar Hills vegetation complexes (Banded Ironstone Formation). 

A Native Vegetation Clearing (purpose) Permit has been submitted and approved for the GVP. Potential 
impacts to native vegetation will be managed under the approved permit CPS 9046/1. 

7.7. Fauna 

No significant impacts to fauna are expected as a result of the proposed works, however clearing of habitat 
as well as impacts during construction from noise, light and dust emissions may result in minor impacts 
through behaviour changes. The fauna habitat types in the area are extensively represented, enabling 
migration and reducing the level of impact resulting from the proposed clearing. 

Additional impacts may include fauna entrapment within containment infrastructure, as well as injury or 
mortality from vehicle strike.  
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8. Management of Impacts 

The proposed controls to manage the potential impacts associated with the proposed works are outlined 
Table below. A map of the emission points is provided in Figure 8-1. 
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